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(54) COLOR IMAGE PICKUP DEVICE AND WHITE BALANCE CORRECTION METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a color image pickup device 
by which a change in image quality is suppressed in the transition 
state of a neutral density(ND) filter while white balance is 
unchanged even in the operation of the ND filter. 
SOLUTION: This image pickup device is provided with an ND filter 
; 13 acting as a light quantity limit filter that is provided to an optical 
path of light made incident on an image pickup element 9 in an 
insertable/exractable way and limits the light quantity of the light to 
the image pickup element 9, a white balance circuit 22 that adjusts 
the balance of each color signal of three primary colors obtained 
from the image pickup element 9 and a white balance correction 
circuit 25 that controls the white balance circuit 22 in response to 
the moving position of the ND filter 13 in the optical path to correct 
the balance of the each color signals. According to this method, the 
light quantity limit filter is activated without making a user 
conscious thereof by correcting a change in the white balance due 
to the transient state of insertion/ extraction of the light quantity 
limit filter to/from the optical path in a color image pickup device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated By computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Color image pick-up equipment characterized by providing the following An image sensor Drawing which 
adjusts the quantity of light of light which carries out incidence to said image sensor A quantity of light limit filter 
which is prepared in an optical path of light by which incidence is carried out to said image sensor possible [ insert 
and remove ] at the rate of predetermined, and restricts the quantity of light of light to the image sensor concerned 
the front or behind said drawing A white balance amendment means to' control said white balance circuit according 
to an insertion point in a white balance circuit which adjusts balance of each chrominance signal in three primary 
colors acquired from said image sensor, and said optical path of said quantity of light limit filter, and to amend 
balance of each of said chrominance signal • ' , 

[Claim 2] Said white balance circuit is color image pick-up. equipment according to claim 1 which adjusts gain of a 
predetermined chrominance signal. 

[Claim 3] Said white balance amendment means is color image, pickrup equipment according to claim 2 which 
computes the amount of gain amendments according to a location of said quantity of light limit filter, and is 
outputted to said white balance circuit. • • 

tClaim 4] Said white balance amendment means is color image pickr^P equipment according to claim 2 which has 
held beforehand the amount of gain amendments according to a location of said quantity of light limit filter for 
amending balance of each of said chrominance signal of said, and is outputted to said . white balance circuit 
according to a location of said quantity of light limit filter. 

[Claim 5] Said white balance amendment means is color image pick-up equipment according to claim 1 which 
detects a location of said quantity of light limit filter based on elapsed time from the time of initiation in response to 
insertion to said optical path of said quantity of light limit filter, or a start signal of an extraction from an optical 
P^h. 

[Claim 6] Color image pick-up equipment according to claim 1 which has further a chrominance-signal processing 
circuit which generates a chrominance signal in three primary colors from a luminance signal and a chrominance 
signal which are outputted from said image sensor, and outputs these chrominance signals to said white balance 
circuit, and a color-difference-signal generation circuit which generates a color-difference signal from a 
chrominance signal in three primary colors outputted from said white balance circuit. 

[Claim 7] It is prepared in an optical path of light by which incidence is carried out to an image sensor possible 
[ insert and remove ] at the rate of predetermined. It is the white balance amendment method which amends a white 
balance of a chrominance signal in three primary colors acquired from said image sensor of color image pick-up 
equipment which has a quantity of light limit filter which restricts the quantity of light of light to the image sensor 
concerned. A white balance amendment method characterized by amending gain of each chrominance signal in three 
primary colors acquired from said image sensor according to an insertion point to said optical path of said quantity 
of light limit filter, and making a white balance regularity. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. , • 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
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[Detailed Description of the Invention] 

[The technical field to which invention belongs] This invention relates to color image pick-up equipment and the 

white balance amendment method. 

[0002] 

[Description of the. Prior Art] Although it is rare to sense unnatural since an eye adapts itself to an .ambient light 
automatically and a color is amended when seeing with the naked eye. the color reproduced by image sensors, such 
as CCD, changes by light, or the class or degree of lighting put in the color camera which performs physical 
photometry to a photographic subject Since it decomposes into three colors of R (red). G (green), and B (blue) 
faithfully with a color camera and a color is reproduced, the balance of a color changes under the case where it 
picturizes under outdoor sunlight, and the lighting of an indoor white lamp. For this reason, with a color camera, it is 
necessary at every image pick-up to amend tone according to a color temperature. For example, in order to amend 
a color, what has a .white balance adjustment function is known for the video camera for. home use as indicated by 
JP.61-283295.A. This white balance adjustment function controls the gain of the chrominance signal of R and B, and 
makes equal the power ratio of R, G. and B in three primary colors. 

[0003] a video camera for home use on the other hand — an iris unit — in order to open the dynamic range of the 
- light control of drawing to kick, to prevent the diffraction phenomena by small drawing and to restrict the quantity of 
light, that by which insertion and a draw were prepared for ND (neutral density) filter from which the permeability of 
light changes continuously in location possible between the image pick-up lens and the image sensor is known. By 
operating this ND filter, the diffraction phenomena by small drawing can be prevented and deterioration of image 
quality can be prevented. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the quantity of light an ND filter carries out [the 
quantity of light ] incidence to an image sensor during migration (at the time of transition) within the optical path of 
a color camera changes for example, when it is going to control the insert and remove of an ND filter by the driving 
means of a stepping motor etc. automatically, a white balance will change. Therefore, during migration of this ND 
filter, since image quality changes, a user will also be conscious of this. 

[0005] This invention aims at offering the color image pick-up equipment which can control change of the image 
quality in the transition state of an ND filter, and the white balance amendment method, without a white balance 
changing also working [ an ND filter ]. 

[0006] . ' . . . 
[Means for Solving the Problem] Drawing which adjusts the quantity of light of light which carries out incidence of 
this invention to an image sensor and said image sensor, A quantity of light limit filter which is prepared in an optical 
path of light by which incidence is carried out to said image sensor possible [ insert and remove ] at the rate of 
predetermined, and restricts the quantity of light of light to the image sensor concerned the front or behind said 
drawing. It has a white balance amendment means to control said white balance circuit according to an insertion 
point in a white balance circuit which adjusts balance of each chrominance signal in three primary colors acquired 
from said image sensor, and said optical path of said quantity of light limit filter, and to amend balance of each of 
said chrominance signal. 

[0007] Said white balance circuit adjusts gain of a predetermined chrominance signal. 

[0008] Said white balance amendment means computes the amount of gain amendments according to a location of 
-said quantity of light limit filter, and outputs it to said white balance circuit. 

[0009] Said white balance amendment means has held beforehand the amount of gain amendments according to a 
location of said quantity of light limit filter for amending balance of each of said chrominance signal of said, and 
outputs it to said white balance circuit according to a location of said quantity of light limit filter. 

[0010] Said white balance amendment means detects a location of said quantity of light limit filter based on elapsed 
time from the time of initiation in response to insertion to said optical path of said quantity of light limit filter, or a 
start signal of an extraction from an optical path. 

[001 1] This invention generates a chrominance signal in three primary colors from a luminance signal and a 
chrominance signal which are outputted from said image sensor, and has further a chrominance-signal processing 
circuit which outputs these chrominance signals to said white balance circuit, and a color-difference-signal 
generation circuit which generates a color-difference signal from a chrominance signal in three primary colors 
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performed automatically, the suitable amplification factors gr and gb can be computed by the ability to equip color 
image pick-up equipment with two or more photosensors, incorporate the- signal of a photosensor to the white 
balance equalization circuit 26 for example/and presume a surrounding color temperature in the white balance 
equalization circuit 26. 

[0024] The gamma correction circuit 23 is a circuit for making it in agreement with the property when projecting on 
the CRT equipment for- image reconstructions the image which amended each chrominance signal of R. G. and B 
which were outputted from the white balance circuit 25. and was picturized with color image pick-up equipment 
[0025] The color-difference-signal generation circuit 24 generates and outputs color-difference-signal R-Y and B-Y 
from the chrominance signal of R. G. and B which were outputted from the gamma correction circuit 23. A 
chrominance signal is outputted based on color-difference-signal output R-Y and B-Y by the modulation circuit 
which is not illustrated. V" ■ 

[0026] The white balance amendment circuit 25 has the function which. amends the amplification factor of the white 
balance circuit 22, in order to control' change of the tone of the picturized image which can set ND filter 13 working. 
Specifically, the amplification factors gr and gb of the chrominance signal of R and G are amended to coincidence. 
[0027] A main control circuit 27 is the signal SN which tells having controlled the whole color image pick-up 
equipment and having turned on actuation of an ND filter to the white balance amendment circuit 25. Signal SF 
which tells having turned off actuation of an ND filter It outputs or the control command which drives the ND filter 
unit 7 and which drives a stepping motor 29, for example is outputted. • 
[0028] Here, the amendment gain over the white balance circuit 22 according to the location of ND filter 13 as 
shown in drawing 4 , performs amendment of the amplification factor of the. chrominance signal of R and G by the 
white balance amendment circuit 25. As for drawing 4 . the horizontal axis shows the rotation location of ND filter . 
13 and the axis of ordinate shows the amendment gain G of the chrominance signal of R and C. In drawing 4 , the 
rotation location Xa of ND filter 13 is a location when ND filter 13 is completely off the optical path, and the rotation 
location Xd is a rotation locatiqn in the condition that ND filter 13 moved into the optical path completely. 
Therefore, change of the tone of the picturized image which can set ND filter 13 working can be controlled like the 
curve L shown as the continuous line of drawing 4 by changing the amendment gain G of the chrominance signal of 
R and G according to the rotation location of the arbitration of ND filter 13. 

[0029] By the way. with this operation gestalt although detection of the rotation location of ND filter 13 is possible 
by preparing a rotation position sensor in the ND filter unit 7. in order to simplify an equipment configuration, a 
rotation position sensor is not used, but the working speed of the. driving means of the ND filter units 7. such as a 
stepping motor, is taken into consideration, and the rotation location of ND filter 13 is presumed by the elapsed time 
from the time of turning on or turning off actuation of ND filter 13. signal SN which tells the white balance 
amendment circuit 25 about having turned on actuation of an ND filter with this operation gestalt Signal SF which 
tells having turned off actuation of an ND filter the configuration inputted — becoming — **** — moreover, 
rotational speed with the fixed drive of ND filter 13 — and it is comparatively carried out with a low speed. 
[0030] Next, white balance amendment actuation of the color image pick-up equipment concerning this operation 
gestalt is explained based on the flow chart shown in drawing 5 and drawing 6 .. first, actuation of ND filter 13 — 
from an OFF state — since — when it is made an ON state, amendment actuation of a white balance is explained. If 
actuation of ND filter 13 is turned on (step S1). in the white balance amendment circuit 25. it is the ON signal SN. It 
is inputted (step S2) and amendment of the gain in the white balance circuit 22 is started. 

[0031] The arm 14 of the ND filter unit 7 drives (step S3), and ND filter 13 is inserted into the optical path between 
the image pick-up lens 3 and an image sensor 9. To coincidence, the white balance amendment circuit 25 starts 
amendment of the white balance of the white balance circuit 22 (step S4). 

[0032] As the amendment gain G which the white balance amendment circuit 25 outputs is shown in drawing 4 . 
when a location when ND filter 13 is not inserted in the optical path is set to Xa, the value of the amendment gain 
outputted from the white balance amendment circuit 25 is Ga. As mentioned above, if change of the gain to the 
location Xd which is in the condition that ND filter 13 was completely inserted in the optical path is made to change 
like the curve L of drawing, it can control change of the tone of the image with which ND filter 13 was picturized 
working. . With this operation gestalt. linear interpolation is carried out and between each of two or more rotation 
locations Xa. Xb. Xc, and Xd of ND filter 13 of Curve L is approximated, as a dotted line shows. It is necessary to 
hold no data of the amendment gain G. and this operation gestalt does not take a lot of memory, in order to carry 
out linear interpolation of the correction curve L. Therefore, if actuation of ND filter 13 turns on the white balance 
amendment circuit 25. among each rotation locations Xa, Xb. Xc. and Xd. it will compute the amendment gain <S and 
will output it to the white balance circuit 22. 

[0033] In the insertion to the optical path of ND filter 13. or the transition state of a draw, from the first, even if a 
white balance is amendment of the degree which approximated the above-mentioned correction curve L from not 
separating greatly by the segment shown by the dotted line, it becomes possible [ it not being conspicuous and 
carrying out change of a white balance ]. 

[0034] If ND filter 13 is completely inserted in the optical path between the image pick-up lens 3 and an image 
sensor 9. the drive of the ND filter unit 7 will stop (step S5). and amendment actuation of a white balance will be 

ended (step S6). , 
[0035] Next, amendment actuation of the white balance when extracting ND filter 13 from an optical path is 
explained. Also in this case, in order that ND filter 13 may move within the optical path between the image pick-up 
lens 3 and an image sensor 9. a white balance will change. In addition. ND filter 13 will be automatically extracted 
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* NOTICES * 

Japan Patent Office is not responsible for any ' 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. ... 

3.1n the drawings, any words are not translated. , 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It ts the block diagram showing the basic configuration of the 6olor image pick-up equipment with which 
this invention is applied. , 
[Drawing 2] It is explanatory drawing showing the example of a configuration of .the ND filter unit 7. 
[Drawing 3] It is explanatory drawing showing the example of a configuration in the processing circuit 11. 
[Drawing 4] \i is explanatory drawing showing the amendment gain over the white balance circuit 22 according, to the 
location of ND filter 13. 

[Drawing 5] It is a flow chart for explaining an example of white balance amendment actuation of the color image 
pick-up equipment concerning 1 operation gestalt of this invention. 

[Drawing 6] It is a flow chart for explaining other examples of white balance amendment actuation of the color image 
pick-up equipment concerning 1 operation gestalt of this invention. 

[Drawing 7]' It is explanatory drawing showing other examples of the amendment gain over the white balance circuit 
22 according to the location of ND filter 13. 

[Description of Notations] . . 

3 — image pick-up lens and 5 — an iris unit, a 7 — ND filter unit, 9 — image sensor, and 11 — a processing circuit, 

13 — ND filter,. 14 — arm, and 15 — an attaching part, 16 — pivot, 21 — chrominance-signal processing circuit, 

and 22 — ' a white balance circuit. 23 — gamma correction circuit, 24 — color-difference-sigrial generation circuit,. 

and 25 . — a white balance amendment circuit. 26 — white balance equalization circuit/and 27 — main control 

circuit. 
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{Drawing 4] 
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